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In particular, the present incvention 



Lng. 



igineering is expected to tr-anefomi 
ica treatments, cancer therapy and the 

of chronic degenerative diseases. Tissue 
ng concerns the provision of a graft 
ig living cells or suitable substrate to 
:he growth of such cells which integrate into 
lent providing eaqpedited wound healing and 

an alternative drug delivery or gene therapy 
system. The tissue engineering graft may be 
•aft. allograft or xenograft. Autografts are 
|ith the patient's own cells, cultured with a 

gro%(rth medium or substrate. Allografts rely 
|l8 donated from an alternative same species 
jincluding cadaver or foetal sources) whilst 
ts rely upon cells donated from other species, 
ograf ts and xenografts may be treated to 
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minimise autoiiinnune rejection of the graft following 
impl ant at ion . 



an^ 



There 

engineered 

o: 

or ulcer 
diabetic 
grafts 
Dutton, 
Newe, 



>rthopae ilea 



liave 



Vol 



Examples 
APLiIGRAF 
including 
layer of 
has been 
diabetic 
ulcers 
Using a 
Symposiujnn 
Science 
US Virgiin 
equivalent 



of 

silastic 
treated 
allograft 
scaf folc 
RAINBOW 
biomimet 
grow 



over- 



Job-029 
pi6dd 814444 i# 6 



numerous potential applications for tissue 
grafts, including reconstructive surgery, 
or dental applications, burn treatments 
treatments (including venous ulcers and 
foot ulcers) . A number of tissue engineered 

been described in the literature (see 
Tissue Engineering'' , Genetic Engineering 
18, No 8, April 15, 1998) . 



of such tissue engineered grafts include 
(Trade Mark) which is a bilayer graft, 
both differentiated keratinocytes and a 
fibroblasts in a collagen matrix. APLIGRAP 
used as a skin graft, particularly for bums, 
foot ulcers, excisional surgery and venous 
(bender, ^Healing of Difficult to Heal Wounds 
Bilayered Skin Construct* , 11th Annual 

on Critical laauee in Surgery-Wound Healing, 
and Technology, 3-5 December 1998, St Thomas, 
Islands) . Other bioengineering skin 
a include INTEGRA (Trade Mark) , a xenograft 
glycosaminogl-ycans- - (GAG) and 



boviE e- -col 1 agen , 



sheet; ALLODERM (Trade Mark), an allograft of 
cadaver skin,- and DERMOGRAFT (Trade Mark) , an 
of neonatal fibroblasts on a polyglactin 
Tissue engineered graft© for bone include 
(Trade Mark) of IsoTis BV which is a 
ic coating which allows a bone- like layer to 
metal prosthesis and serves as a scaffold 
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for bone 
a 



iresorbi able 



growth, and also EMBARC (Trade Mark) which is 
bone repair material • 



Despite 
current 
further 
water - 
cell 



he numeroue tissue engineering grafts 
lir being developed, there is still a demand for 
md improved products. We have now found that 
soluble glass acts as a support or matrix for 
gro^irth and hence the glass has utility in tissue 



engineer Lng - 



The prespnt 
growth 
matrix 
PreferabtLy 



least a 
living cjells 



In one 
pre 
comprx 
coated 



-seeded 



ses 



invention thus provides a cell culture 
substrate comprising a water- soliible glass 
adapted to sustain the growth of living cells 
the stibstrate will comprise or have , at 
portion of the surface thereof coated with 



ecnbodiment the cell culture growth substrate is 
with living cells and hence the matrix 
or has at least a portion of its surface 
^ith living cells - 



in one embodiment, the cell culture growth substrate 
will be useful as a tissue graft, i.e. is designed for 
irt^lantation into a patient to replace or promote 
repair cf damaged tissues. 



The water 



biocompe tible 



water- 
graft 



ir to 



-solxible glass matrix will of course be 

Generally, the biodegradation of the 
glass following iii^ilantation of the 
a patient will be pre -determined to be 



-soluble 
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many 



efficient 
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for the 
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provide 
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p. 08 R-290 
MURGJTROYD & CiO.- 



Job-029 

01633 814444 ;# 8 



with the timeecale re<iuired for regrowth of 
concerned . 



present in the graft acts as a cell support 

will function as such in vivo* "Thus the 
be used directly in vivo to provide a 
biodegradable scaffold which will encourage 
of surrounding tissues. In other embodiments 
of the graft with a pre -selected cell 
optionally growth of that cell type, prior 
may be desirable. 



al|temative embodiment, the cell culture growth 
is intended for non-clinical purposes, for 
in bio-reactor and fermentation technologies 
production of drugs and other biologically 
chemicals. Organisms usually grow with 

confluence on surfaces, and enzyme reactions 
other biochemical reactions) are generally 

when the enzyme is bound to a reaction 
Beads, sinters and fibres can be used to 
the required mechanical support, with large 
ive) surface areas and additional features 
controlled inorganic micro -nutrient supply, 
control, pH buffering and a 
e carrier which will allow the sxabsequent 
or filtration of cells, enzymes or other 
s bound to its surface on completion of the 
stage . 



reaction 



Conveniently the water-soluble glass matrix may be in 
the fonji of water-soluble glass fibres and reference 
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is made 
product: 
fibres 
woven <^ 
may also 
matrix, 
be 

strands 
glass 



cm 



gentl/ 



wool 



to our WO-A-98/54104 which describes the 

of suitable glass fibres. Whilst the glass 
be used in the form of individual strands, 
g. a 1 X 1 baslcet weave) or non-woven mats 
be produced from the fibres and used as the 
The individual fibres of a non-woven mat may 
sintered together to obtain coherence of the 
Alternatively, the fibres may be used as 
and this form of matrix is especially 
where the graft requires a 3D shape. 



suitable 

Alternatively, the water-- soluble glass matrix may be 
produced from finely comminuted glass particles (for 
example having an average diameter of from 50 m«i to 6 
mm) < 



Oftionally. the glass particles may be sintered 



togethei 



to form a porous structure into or onto whicli 
cells mly be seeded and in this embodiment the glass 
particles will have a preferred diameter of from 53 pm 

preferably 400 ttm to 2 mm. Again, a three - 
dimenaicnally shaped graft may be produced (if 
neeessaay individually tailored to be compatible with 
the wouiLd site of the patient) from the sinter. 
Altemat ively. particles following a Fuller curve 
packing distribution and having a range of diameters 
of 0.3 iirn to. 5.6 ram may be used. 



In a 
form of 
planar 
Etched, 
addit 



fxiither embodiment the glass may singly be in the 
a glass sheet, which may be substantially 
or may be contoured to a required shape, 
ground or patterned glass sheet may be used in 
to plain surfaced glass. 



iou 
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Tlie watepr 
phospho: 



Generally 



in tlie 
less 



the mole percentage of phosphorous pentoxide 
gfLass coTOposition is less than 85%, preferably 
60% and especially between 30-60%. 



than 



Alkali 
oxides 



modifiers 



Generally 
alkaline 
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-soluble glass preferably includes 

pentoxide (P2O5) as the glass former. 



njetials, alkaline earth metals and lanthanoid 
Gtr carbonates are preferably used as glass 



the . mole percentage of alkali . metals ^ 
earth metals and lanthanoid oxides or 

is less than 60%, preferably between 40 



carbonatjes 
60%. 



Boron ccntaining compounds (e.g. B2O3) are preferably 
used as glass additives* 

Generally, the mole percentage of boron containing 
con?>ounc:s is less than 15% or less, preferably less 
than S%. 



Other 
modify 
sulphat 
(e.g. f 



cc impounds may also be added to the glass to 
4ts properties, for example Si02f AI2O3, 

ions (SO^^') or transition mstal compounds 
rst row transition metal compounds) - 



Typical 
compri 
glass- 
glass- 



so 



y the solTible glasses used in this invention 
phosphorus pentoxide (PaOs) as the principal 
together with any one or more 
modifying non- toxic materials such as sodium 



former. 
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oxide CNaaO) . potaeeium oxide (KaO) , magnesium oxide 
(MgO> , zinc oxide (ZnO) and calcinm oxide (CaO) - Tbe 
rate at which the glass dissolves in fluids is 
determined by the glass conipoeition, generally by the 
ratio oflglasa-modifier to glass-former and by the 
relativJ proportions of the glass-modifiers in the 
glass. By suitable adjustment of the glass 
coinpositkon, the dissolution rates in water at 38»C 
ranging trom substantially zero to 25mg/cm^/hour or 
more caiJ be designed. However, the moat desirable 
dissolution rate R of the glass is between 0.001 and 
2 . Omg/cnf /hour . 



The wat 
glass , 
which c 
enhance 
trace e 
magnesi 
mangane 
be incl 
other . 
advanta< 
silver 
enables 
constat 
additi 
use and 
silver 
follow! 
the gla 
and o£ 



-soluble glass is preferably a phosphate 

preferably compxiaes a source of metal ions 
fer either antimicrobial protection or 
cell growth, or both, or which are useful 
lements. Examples include silver, copper. 
L, zinc, iron, cobalt, molybdenum, chromium, 
le, cerium, selenium, and these metal ions can 
ided singly or in any combination with each 
Where silver ions are of interest, these may 
leously be introduced during manufacture as 
rthophosphate (AgaPO*) . The glass preferably 
controlled release of metal ions and other 
ents in the glass and the content of these 
s can vary in accordance with conditions of 
desired rateis of release, the content of 
enerally being up to 5 mole %. While we are 

convention in describing the composition of 
s in terms of the mole % of oxides, of halides 
lulphate ions, this Is not intended to imply 
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8 



that suc i chemical species are present in the glass 



nor that 



preparation of the glass, 



The Qptltnum 
aqueous 
and 

released 
of 

rate 
In said 
million 
some 
that all 
in a 
applicat 
released 
period 
particul ar 
xtplt 



part Lcularly 



deliv sring 



whicsh 



cases 



shcrt 



for exai 
remains 
exhausted 
availablje 
other 
si 

harmlesc 
ensixre 
fall 



General 
the 



glaEis 



they are used for the batch for the 



rate of release of metal ions into an 
environment may be selected by circumstances 

by the Specific function of the 
metal Ions. The invention provides a means 
metal ions to an aqueous medium at a 
will maintain a concentration of metal ions 
aqueous medium of not less than 0.01 parte per 
and not greater than 10 parts per million- In 
the required rate of release may be such 
of the metal added to the system is released 
period of hours or days and in other 
ions it may be that the total metal be 
slowly at a substantially uniform rate over a 
extending to months or even years. In 

cases there may be additional requirements, 
e it may be desirable that no residue 
after the source of the metal ions is 

or, in other cases, where the metal is made 
it will be desirable that any materials, 
the metal ions itself r which are 

x^eleased should be physiologically 
In yet other cases, it may be necessary to 
tjhat the pH of the resulting solution does not 
defined limits. 



tl an 



multarteously 



out side 



y, the mole percentage of these additives in 
is less than 25%, preferably less than 10%. 
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The cell|s 
grafts 
ker at inoby t 



a& pre 
stem 

eiribryonljc) 
cells) , 
axid 

n^^blast 
e-g 
these 



cells 



other 



may be any suitable cells recjuired for 
Particular tnentiozi may be made of 

es, fibroblasts, chrondrocytes and the like 

cell types. Mention may also be made of 
(xResenchymal ^ haematopoetic, and 
Schwaan cells^ keratinocytes (epithelial 
cboxidrocytes, osteoblasts, endothelial cells 

fibroblasts, cardiac cells (and other 
s> , pancreatic ^ cells and periodontal tissues 
but the invention is not limited to 
types alone. 



Pennine 



cell 



Embodiments of the invention will be described with 
reference to the following non-limiting exanqples and 
in which: 



Figures 



Pig. 1 



Fig. 2 



Fig, 3 



Fig- 4 



Fig. 5 



CShondrocytes forming a monolayer on a glass 
fibre (Sxan^le 1) as viewed by laser scanning 
confocal microscope. 

Fluorescent microscopy of HUE cells on MATTOl 
glass fibres (see Bxainple 2) • 

Fluorescent microscopy of HUB cells on MATT04 
glass fibres (see Exanqple 2) . 

SBW picture of Ii929 cells on glass surface at 
x30 magnification (see Example 3) - 

SEM picture of Ij929 cells on glass surface at 
xl70 magnification (see Example 3) . 
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Fig. 6 



Fig. 7 
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SEM picture of L929 cells on glass surface at 
3t215 magnification (see Example 3) . 

SEM picture of Ii929 cells on glass surface at 
x610 magnification (see Bxatnple 3) • 
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EacaiiQ^le 



Zn1:roduG eloxi 



Controlled 



material 



The 
matrix 



chondroc ytes 
provided 
compos it 
have 



she wed 



eubstrat e 
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potential 



has 



Releaee Glass (CRG) is a phosphate-based 
which degrades at a px-edeterminahle rate. 

for using CRG as a cartilage engineering 
been assessed using isolated equine 

with in-vitro techniques. The glass was 
in fibrous form in three different 
ions. The three CRG compositions provided 
potential as a tissue engineering 



Katearla3.B and Method 



A total 
axrticul4r 
24 well 
glass 



fibre 



below 



(diamet€irs 
Fe203 and 
conqpositji 
out 

10% FCS 
days, 1 
using 
viewing 
oonf oca!L 

cell 
analysi 



product Lon 



of 200,000 chondrocytes isolated from horse 

cartilage were added to each 2 cm well in a 
plate. Every well contained 0.02 grams of 
sample. Four different fibres PI to F4 
20-30 urn) were analysed: Fl - containing 
NaF, F2 - containing CeaOa and Se. The 
ion of glasses used to form Fl to F4 are set 
in Table 1- The culture medium (containing 
was changed daily- At time periods of 3 
week and 2 weeks, the samples were stained 
rliO€iaiTu.ne phalloidin and oregan green for the 
of act in and tubulin using a laser scanning 
microscope. At the same time periods, the 

was removed and stored at -80**C until 
on cell viability and type II collagen 

could be performed- Production of type II 



su] pematant 
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collagen 
cDNA fx-om 
the gla^ 
cell 
(SIGMA) 
t:his t:in{e 

0O*»C 
RT-PCR 
for 



12 



was ancilysed by using RT-PCR analyeis on the 
the ohondTOcyte population in contact with 
fibres. The total UNA was prepared from the 
on by the addition of 1 ml of TRIzol 
to the cell population for 5 minutes. After 
the TRIzol was retrieved and stored at - 
RT-PCR analysis could be carried out. The 
cjnalysis was performed by tagging with primers 
type II and with gapDH for cell 



populatic 



\tnt LI 



collagen 



viability- 



Zyraografhy 



days , 1 



was also performed at tim& periods of 4 
weelc and 2 weeks for detection of matrix 
(MMP's) produced by the 



met alloj rot e inases 
chondroc y tes . 
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Re0ult:s BxA Conclusions 



roux ,ded 



Chondrocyt 
saiqple. 
to be 
mlcroscopv 
time pex-icjds. 
elongated 
length, as 



ea adbered to all three types of fibre 

the 3 day time period, the cells appeared 
At 1 week and 2 weeks « conCocal 
indicated cell proliferation between all 
At 1 week and 2 weeks, the cells were 
and formed a monolayer along the fibre 
can be seen in Figure 1, 



The RT-POR 
producing 
week time 
their 



analysis showed that fibres F2 and F3 were 
collagen .type XX up to.and including the two 
period indicating that the cells retained 
phenotype . 



chon drocyt ic 



zymography 



The 

cells in 
all three 
weeks than 
increase 
were seen 
periods 



In conclua 
adherence 
appear to 
collagen. 
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performed on F2 axid F3 showed that tbe 
cjontact with these fibres produced MMP2 at 
time periods, but in a greater quantity at 2 
1 w^ek, aind at 1 week than 4 days. This 
MMP2 production is expected, as the cells 
to hav^ increased in nuttiber at tbese time 
friom the coxifocal microsccpe analysiB. 



of 



ion, all three fibres types ehowed cell 
and the chondrocytes adhered to F2 cind F3 
retain the eJDility to produce type II 
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1. Objective 



Evaluation of Non-woven Mat Fibres 



Using in- 
a. 

b. 



tecbxiiques determine: 
cytotoxicity of a series of five non- 
mat CRG fibres, 
potential of the fibres as a cell 
slubstrate matrix. 



\ itro 



V oven 



The 



2 . Scope 



The test procedures apply to all fibre samples. 



3 . Equipment and Materials 



3.x Equipirent 

3.1.1 laminar air flow hood 

3.1-2 Incubator maintained at 37**C/5% carbon 

dtioxide 
3.1.3 Rjsf rigerator at 4^C 
3-1-4 Fkeezer at -18®C 

3.1.5 Vlaeuum source 

3.1.6 Phase contrast mxcroscope 



3.2 Mateiqials 
3-2.1 
3.2.2 
3.2.3 



Sterile plastic-ware pipettes 
Sjterile glass pipettes 
well Sterile dishes 



24 
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Suzrglcal grade forceps 
Surgical grade sclesorB 
Sterile ITniverBal cozitzaixiers 

Ii929 cell culture line (ATCC NCTC clone 929) 
Hijmazi Umbilical endothelial cells (primary 
call source, Liverpool Women's Hoepltal) 

negative control 
CiG fltoree: 
D021298F1 (MAlTTOI) 
D301198F1 {MA.TT02) 
D100299F1 (MATT03) 
D|161298F2 (MATT04) 
D|171298F2 (142VTT05) 
A LI CRG fibres were supplied non-sterile in 
quantities 8g-3ag. The compositions o£ CRG 

ibres used (MATTOl to 05) are set out below 
in Table 2, 
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4. Procedure 



4.1 



4,4 
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Test sample preparatilon 

4.1.1 Test sanqples were cut to the 
appropriate size (see section 
4.2.1) - 

4.1.2 Tissue culture polystyrene was 
employed as a negative control . 
The controls were not in the same 
physical form as the test 
material • 

4.2 Fibres were examined in contact with the 
Ij929 cell line before any cleaning procedure . 
Fibres were examined in contact with both cell 
line$ after cleaning in acetone, washing in PBS 
and Sterilising in a dry oven at 190*^C for 2 
hour^t 

4-3 



Cell preparation 

4.3.1 A cell subcultiire was prepared 24 
hoxirs before being introduced to 
the fibres . 

Test procedure 

4-4.1 A small **bed*' of the fibres was 

placed in the bottom of each well • 

4.4.2 The cell /medium preparation was 
gently pipetted onto the fibre 
bed. 
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4.4.3 
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The 24 -well plates were incubated 
and examined at 24 hours and 48 
hours. 



Interpretation of results 

4.5.1 At the conclusion of the 

inculcation period the plates are 
removed from the incubator and 
examined under phase contract 
microscopy using xlO and x20 
ob j ective lenses . 
4.5-2 Bach test and control material was 

initially evalxxated using the 
scoring system detailed below. 
This evaluation was based on the 
appearance of the cells which were 
attached to the TOPS surface. It 
was not possible to carry out such 
an evaluation on the cells 
adhering to the fibres - 

Reactivity Responses 



Grade 


Rea( 


ttivlty 


Conditions o£ all cultures 


0 


Non< 




Discrete intracytoplasmic granules? no cell 
Ivsia 


X 


Sllc 




Not moire tliazi 20% of cells are round, loo3eXy 
attached and without intracytoplaBmic 
granulea; occasional lyeed cella are present 


2 


Mil( 


L 


Not more tlian 50% of the cells are roi^id and 
devoid of intracytoplasmic granules; extensive 
cell lysis and en^ty areas between cells 


3 


Mod< 


irate 


No more tlian 70% of the cell layers contain 
rounded cella aud/or are lysed 


4 


IS 


ere 


Nearly conqplete destruction of the cell layers 
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4.6 Cytotoxicity Results 

The foi:. owing table liiglilights the results obtained 
follow!] ig two separate tests. Two or four readings 
were taXen at each test . In all cases negative 
control (TCPS) provided a 0 grade. 

Table 4 



Coda 




Taflb 1 
1.9293 


Code 


Grade 
Test 2 
I«929 


Tost: 2 
HUE 


HATTOl 




0 


MI\TT01 


0 


0 








MATT02 


0 


0 


MATT03 






MATT03 




0 


MATT04 




0 




0 


0 


MATT05 




0 




0 


O 



Comment H 



The resililts 
assessment 
O i.s sh<bwn 
confluent 
Where tlliere 
the eel 
score hiiB 



4.7 Cel 



The fol 
fibre 

conditions 
As stated 
on the 



as detailed provide a very subjective 
of material cytotoxicity. Where a grade 
there was no evidence o£ toxicity and a 
healthy monolayer of cells was present, 
was evidence of contamination or where 
monolayer Is difficult to evaluate no 
been given. 



Substrate Results 



owing table (Table 5} details the cell- 
lifiteractions and general cell culture 

observed by phase contrast microscopy* 
before pha.se -contrast images of the cellc 
fibres are poor. A staining procedure was 
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1 


carried 


2 


uses a 


3 


bromide 


4 


viabili 


5 


contact 


6 




7 


Table 5 



[luorescent staining technique (etliidium 
nd acridene orange) to identify cell 
All observations were after 48 hour 



11939 
£ll>reB 



X.939 



cells I 
viable 



contaadLAatlon 



Cells 1 
very 
These I 
liavi 



flDB sberlle 



fione 



Cull^urc medxitm 
pa levels are 
Xov. Cella 
viable . There 
is no obvious 
coll aclbcrGxicc 
CO thi& £U>re. 



Cellel 
viable 



Blla 



The itnacfes 
staixiinc 



GoatBminat ion 



1SKX703 



pH io low. 
There aeema t:o 
M evidence ot 
concaminsi c ion- 
tOiough tihia may 
be degr Adiaog 
glass- 

Difficult to 
make any 
c^anment: on cell 
viabiHtty 



Cells are 
viable. Theafe ie 
fi o obvxouB cell 
aaherence co the 
fibre. 



Cells are 
viable. Healthy 
monolayer. 
There ia some 
evidence ot cell 
adhesion onto 
the fibres. 
Cells viable. 
Healthy 

monolayer- There 
is some evidence 
o£ cell adhesion 
onto Che Cibres 



pa is low. 
There aeema to 
be evidence o£ 
contatBxnst ion- 
tilunigh this may 
be degrading 
glass . 

Dl££icult to 
any 

on cell 
lability. 



MA.Tr04 



Cella are viable. 
Healthy 

nKmolayer . There 
is Qoae evidenca 
o£ cell adhesion 
onto the fibres. 



Cells vial3le. 
Healthy 

vcnoisyer. There 
is soae evidencze 
o£ cell adhesion 
onto the Eibrea. 



Cells viable, 
cell monolayer 
on TCPS is 
bealthy and 
equivalent to 
Che control 
wella. There ia 
BOiAe evidence o£ 
cell accachnent 
bnt this la 
dlf £lcalt to 
observe by phase 
contrast . (Bee 
piqnre 31 - 



Cells viable, 
cell monolayer on 
tCpS ia healthy 
^Ttft equivalent t:o 
Che control 
%«ells. There is 
aome evidence a£ 
cell attachment 
bat this is 
di£Cicult to 
observe by phase 
contrast . 



below were obtained following the vital 
procedure and examined by fluorescent 



microsccpy- 

As well aa demonstrating cell viability the 
procedme permitted a better evaluation of the 
cells attaching to the fibres. The cell-fibre 
interact ion was much better than that indicated by 
phase ccntrast microscopy. It was noted that 
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A cell 
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MATT05 had excellent cell adherence, 
j^ermltted a good cell adherence. There was 
with MATT02 and MATT03 although 
poor in comparison with 01, 04 and 05- 



att achment 



supplem€ nt ed 
concent! ation 



fiuapenslon (in complete cell culture medium 
with 5% foetal calf serum) at a 
of approx, 5 x 10^ cell /ml was 
to an established mouse fibroblast cell 



introduced 
line (IiS29) 



The material /cell interaction was examined using 
phase ccntrast microscopy at 24, 48 and 72 hours • 
In particular the following materialB were examined 
(see Taql^ ^ for composition of the glasses 
to by batch niunber) . 



referred. 



a) Glass 



sequeziti 
morpholcgy 
consider ably 



sheet (flat) ; code 1051098-1 



Cells caln be seen adhering to the material and 
remain i|n contact with the material following 
1 transfer between dishes- The cell 
is rounded and the growth rate is 

slower than observed with cells on the 
control dishes. Nevertheless there is evidence of 
cell division talcing place on the surface. 
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1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 



b) Sintc ^red glaaa beads (atnooth surf ace) ; code HX- 



D221(f98 



code 



BX-D221098-1 



more 



It is 
these sc 
are cle£ 
and 
certain: 
period - 



smoc ►th 



trans fez 



Table 6 



1O51098-1 



-1, Sintered glass beads (rough su rf ace) 7 



difficult to make the observations with 
.lilies using phase contrast- However, cells 
rly present on the surface of botli rough 

samples. The cell population is 
y increasing with time up to the 72 hour 
Again, this is following sequential 
at 24 hours. 



Fon(nilafclcm as 



25 



R«fiODS S-SHBBTPS 



12 

13 
14 
15 
16 
17 



CaO 



26 



47 



TOTAZ* 



100 



xoo 



AnnaaXad 
«37.S*e 



0.099X 



0 , 0377 



M7.5*c 

(ng.cgii*2»liy*X 



0,1364 



O.0446 



nyslcal 



Sample £EMs were obtained (see Figs. 4 to 7) after 
cells had been in contact with the glass for 72 
hours, fixed in 2,5% giutaraldehyde and dehydrated 
with alcjohol. The sanqolea were gold coated before 
viewing. The magnification is indicated on Figs. 4 
to 7. 
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Figure 1 
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Figure 2 



Figure 3 



ft 





FIGURE 1 
The Wgbt areas 
[HUE]. The image 
bundles of fibres 
diiections. Inmost 
rounded and not 



Comment 
Of the five fibre 
excellent substrate 
although the cell imb^ 
MATT02 and MA" 
no evidence 



of cytotoxicity 



viable cells 
ws an area with 
in many 
the cells are 
on the fibres. 



FIGURE 2 lMATt04] 
The bright areas i^jresent viable cells 
[HUE]. Cells can be seen elongsrted on 
the fibres, ti this image most of the 
fibres are oriented m the same directioiL 
Thi^e is excellent cell coverage. This 
image is also representativB of the result 
obtained with MATTOS 



CO positions exammed MATT04 and MATTOS are proyidmg an 
or cell adhesion. MATTOl has large numbers of cells adhenng 
»rphology is more rounded than that seen on the control surfece. 
03 show cells adhering but in much reduced numbers. There is 
with any of the fibres examined. 
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Figare 5 



if By:ftlURG]TR0YD. .OJ^^GOV ;25-ll-a8 nUSSAM ; MUiSGITROYD & CO. 



01633 814444; #32 



Figure 6 
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Figure 7 



GB0003424 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the imageis include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



